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Question 1 (25 marks) 


Part 1 (15 marks): MULTIPLE CHOICE. Choose the one answer that best completes the statement 


or answers the question. Provide an appropriate response. 


1) The domain of f(x) = “Sy f(t) is: 
XxX — 

(a) All real numbers except 0. 

(b) Allreal numbers except 2. 

(c) All real numbers except 3. 

(d) All real numbers. 
2) The slope of the line 5y + 3x — 6=0 is: 

2} —3 6 —6 
a) — b) — c) = d) — 
(a) 5 (b) 5 (c) 5 (d) 5 
3)  Iflog3x = 3, then x= 
(a) 125 (b) - (). 27 (d) -4 
4) If In(3") = 4.394449, then x= 
(a) -2.7 (b) 3 (c) 4 (d) 5 
5) An interest rate of 5% compounded quarterly corresponds to an effective rate of: 
(a) 6.04% (b) 6.14% (c) 5.90% (d) 5.09% 


Part 2 (10 marks): 


(a) 


(b) Find: | [le +o 


w-5 


5 
Ww 


Differentiate: f(w) = 
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Question 2 (25 marks) 


Part 1 15 marks): 


You have a friend who amortises a loan of $250,000 mortgage for 30 years for a new property, 


obtained at the rate of 6.0% compounded monthly. Find: 
(a) The monthly payment, 
(b) The interest in the first payment, 


(c) The principal repaid in the first payment. 


Part 2 (5 marks): 


If the coefficient matrix of the system is invertible, solve the system by using the inverse matrix: 


3x+y=5 
3x-y=7 


Part 3 (5 marks): 


The demand equation for a manufacturer’s product is p = 500 — 2q’, where p is the price per unit for g 


units. Find the marginal revenue function. 
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Question 3 (25 marks) 


Part 1 0 marks): 


A local store is doing market research about the characteristics of their customers who are parents to 


guide 


its season sales promotion. Information from 700 parents about the number of children in the 


family and whether they buy organic fruits is included in the table below: 


Number of children 

Does the customer buy 

; : 1 2 3 Total 
organic fruits? 
Yes 200 130 90 420 
No 110 90 80 280 
Total 310 220 170 700 
(a) | What proportion of customers in this sample has more than one child? 


(c) 


(d) 


What proportion of customers in this sample buy organic fruits and has only one child? 


What proportion of customers in this sample buy organic fruits or has only one child? 


Given the customer selected buys organic fruits, what is the probability that the customer only 
has one child? 


Part 2 (15 marks): 


The time it takes to prepare a sandwich at “Delicious Fast Food” is normally distributed with a mean 


of 4.2 minutes and a standard deviation of 1 minute. 


(a) 


(b) 


What is the probability that it will take at least 5 minutes to prepare a sandwich? 


Above what time are 95% of the sandwiches prepared? 
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Question 4 (25 marks) 


Part 1 0 marks): 


A convenience store wants to estimate the average number of soft drink cans that are sold daily. The 
number of cans sold daily is assumed to be normally distributed for each day with a standard deviation 
of 12. A sample of 16 days had a sample mean of 74 soft drink cans. This information was used to 
calculate an interval estimate for the population mean between 70 and 78 cans. What is the level of 


confidence of this interval? 


Part 2 (15 marks); MULTIPLE CHOICE. Choose the answer that best completes the statement or 
answers the question. 


A media company wants to use the number of minutes a commercial is broadcasted on TV (X) to 
predict the number of sales (Y). Data comprising 1,000 brands using commercials was used to fit the 
model: 


E(Y) = Po + PiX 
The results of the simple linear regression were: 


Y; = 500 + 20X; 


1) Interpret the estimate of {o, the Y-intercept of the line. 
(a) For every minute extra the commercial is broadcasted, it is expected an increase in sales 
by 20 units on average. 
(b) About 95% of minutes broadcasted fall within 500 of the least squares line. 
(c) Companies will sell at least 500 units. 
(d) There is no practical interpretation. 


2) Interpret the estimate of /, the slope of the line. 
(a) Number of minutes a commercial is broadcasted and sales are non-related variables. 
(b) Companies will sell at least 500 units. 
(c) For every minute extra the commercial is broadcasted, it is expected an increase in sales 
by 20 units on average. 
(d) There is no practical interpretation. 
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3) — If the two-tail p-value for testing f; is 0.01, interpret this p-value for testing whether £; exceeds 


0. 

(a) 
(b) 
(c) 


(d) 


Number of minutes a commercial is broadcasted is a poor predictor of sales. 

For every additional minute a commercial is broadcasted, it is expected an increase in 
sales by 20 units on average. 

There is insufficient evidence (at a = 0.10) to conclude that minutes a commercial is 
broadcasted (X) is a useful linear predictor of sales (Y). 

There is sufficient evidence (at a = 0.05) to conclude that minutes a commercial is 
broadcasted (X) is a useful linear predictor of sales (Y). 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 


result in the cancellation of all marks for this examination. 


Writing your name and number on the front will help us confirm that your paper has been returned. 
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FORMULAE 


log, m 


Change of base formula: log, m= 
log,,b 


Finance: S =P(1 +r)" 
=[/+(m/)]"-1 


==[ 1-647)" s= =| (+r) -1] 


Quadratic Equations: x =— 


Matrices and Input-Output Analysis: 
Cy =  ajrbyj + ajzboj +... + ainbnj 


(I-A) ‘d 


ab] 1 fd -b 
c d| ad—be]-c a 


Differentiation: aa (x")=nx"" 
dx 


x 


fut. v(x) |= yt vu’ + uv’. 
dx 
If y is a function of u, and u is a function of x: dy = oyu 
dx du dx 
If y = u(x)/v(x) then Me see 
dx y2 
d(Inx) 1 d(e ee 
dx x dx 
Elasticity: 7 = oO, 
y dx 
Si daa fo) ioe 
aylor's expansion: f(x) = f(a) + f'(a)(x-a) + (x aye ds ——(x-a)" +.. 


Integration: 


If a = f(x), then J f(x)dx = F(x) +C 


1f C2) = f(x), then { °# (dx = F(b) - F(a) 
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Statistics: 


Ma=Dixp) oo = Dw)? p= Ex? pa)— yp? 


all x all x 


n 
ptar=("Jpra- mr x=0,1,2,...,n, “=np, oo’ =np(l—p) 


Normal Distribution: X~N(u,o?) > Z= 2“ ~N(0,D), 
oO 


X =p X-u 


~ N(0,D), 
yo?/n 


n large: => 


{s/n n-|? 


~N@O,), 


X-y 


S?/n 


2 
p - is Ze 
= + N(0,1) where o, = vA n-| ie “| 
om a B 


P 


— ro -_ S — S 
Confidence interval: X +Z_,, = REZ X+t, ,— 
al2 Jn al2 Jn a/2,n-1 Jn 
X-u X - Hy 
Tests of Hypotheses: Ho: Hb = Uo 7, = —— t= 
olNn '  Sidn 


Regression: 


n — n 1 n n — n 1 n 
SSX = )"(X; - XY? {Sx “1x0 SES “=f ¥? 1x)" SST 


i=l i=l 


SSXY = UX, - MY, =P XY, -- XY) 
i i=l i=l 


i=l i=l 


a ye E 
fies Ae p20 bX. S2. Rene SSE = SST — b,SSXY 
SSX n—-2 
b-B__, 2 _ SSR _ bySSXY .-__SSXY 
Suse Sr <SsT (SSX \(SSY) 
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The Cumulative Standardized Normal Distribution 
Entry represents area under the  cumulativ~ 
standardized normal distribution from -0 to Z 
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The Cumulative Standardized Normal Distribution (Continued) 


Entry represents area under the cumuhtive standardized normal 
distnbution from -0o to Z 


[snc ERCERCERCERCORCORC ORCC 


0.5000 0.5120| 0.5160/ 0.5199] 0.5239] 0.5279] 0.5319] 0.5359 
0.5398 | 0. 0.5478| 0.5517| 0.5557] 0.5596 | _0.5636| 0.5675| _0.5714| 0.5753 
0.5793 To 0.5871 | 0.5910] 0.5948| 0.5987 | 0.6026| 0.6064| 0.6103| 0.6141 


i) 


= XN 7m 
N N N 


N 


0. 7535 


0.8212 


0.8461 


0.8686 
0.8888 


. E 0.9948 0.9949 ; é 
ae 3058 2 8 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964 
0.9967 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974 


0.9999 0.9999 0.9999 
1.0000 1.0000 1.0000 


1.0000 


10 


1.0000 


1.0000 
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Critical Value of t 
For a particular number of degrees of freedom, entry represents the 
critical value of ¢ corresponding to a specified upper-tail area (a) 


Upper Tail Areas 
0.1 A A 


12 1.7823 2.1788 2.6810 3.0545 
1.7709 2.1604 2.6503 3.0123 
0.6924 1.3450 1.7613 2.1448 2.6245 2.9768 


1.7396 2.5669 2.8982 


1.7341 2.5524 2.8784 
1.7291 i 2.5395 2.8609 


= =) =} =) a) a =) = 


18 
20 
0.6864 
0.6858 
0.6853 i 2.4999 2.8073 


0.6848 d 2.4922 2.1969 
0.6844 : 2.4851 2.7874 


0.6837 1.3137 1.7033 i 24727 2.7107 
6991 : 2.4620 
0.6828 1.3104 1.6973 ; 2.4573 2.7500 


0.6825 
0.6822 


0.6816 1.3062 1.6896 : 2437f 2.1238 
0.6814 : 2.4345 2.7195 
0.6812 : 2.4314 2.7154 


0.6808 1.3036 1.6849 2.4258 2.1079 
0.6804 1.3020 1.6820 : 2.4185 2.6981 
0.6802 : 2.4163 2.6951 
0.6801 : 2.4141 2.6923 


0.6800 ‘ 2.4121 2.6896 
0.6799 d 2.4102 2.6870 


0.6797 1.2998 1.6779 2.0117 2.4083 2.6846 


0.6796 1.2994 1.6772 2.0106 2.4066 2.6822 
0.6795 1.2991 1.6766 2.0096 2.4049 2.6800 


| 20 

21 

22 

23 

24 

25 
oe 
| 29 


26 
27 
28 
29 

0 


3 


as 
Noy — 


33 
34 


37 
38 
39 

0 


ri 


a 
—_| 


> 
Ny 


> 
es) 


pS 
> 


> 
a 


> 
n 


47 
48 
49 

0 


7.6759 20086 2.4033 
55 0.6790 1.2971 1.6730 2.0040 2.3961 2 6682 
60 0.6786 1.2958 1.6706 2.0003 2.3901 2.6603 
65 0.6783 1.2947 1.6686 1.9971 2.3851 2.6536 
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